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Segment Overview and Final Products
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Saturn 160 Legacy
Segment Summary

• This was a five day long periapse (4.42 Rs) segment in the first equatorial phase (EQ-1) of 

the Solstice Mission.  It immediately followed the Saturn_159_160 CAKE (Cassini Apoapse 

for Kronian Exploration) segment.  They were separated by a sequence boundary.

• Inbound the views of Saturn were of an increasing phase with periapse located on the 

mostly dark side of the planet.  By segment end, the planet was nearly fully lit from Cassini’s 

point-of-view , with ring shadows stretching across the southern hemisphere.

• Other than a brief Titan observation and an optical navigation image, the timeline was fully 

dedicated to Saturn science.  Inbound, UVIS performed EUV/FUV scans, VIMS conducted 

regional mapping, ISS performed an emission angle scan, and CIRS collected a Far-IR map.

• At periapse, the time was devoted to a “Deep Atmosphere Campaign” which had VIMS and 

passive RADAR looking at the same region of Saturn across over three rotations of the planet 

(1 for RADAR centered near periapse for the sharpest RADAR imagery of ammonia vapor 

features, and 2 for VIMS to determine cloud motions and shapes for interpolating likely 

ammonia-based cloud structures to the RADAR ammonia vapor maps

• Reaction-wheel friendly secondaries were used for the waypoints, except for a slight tweak 

to one of them to avoid solar flight rule constraints.
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Final Sequenced SPASS

GAP 1

GAP 2
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Saturn 160 Legacy
Final Sequenced SMT and Data Volume

DATA VOLUME SUMMARY --- TRANSFER FRAME OVERHEAD INCLUDED (80 BITS PER 8800-BIT FRAME)

-----------------------------------------------------------------------------------------------------------------------------------------------------|

|               OBSERVATION_PERIOD            |                    DOWNLINK_PASS                   |

|                                             |                               |

|---------------------------------------------|----------------------------------------------------|

|                     P4              |  P5   |  RECORDED  |                PLAYBACK               |

|                                     |       |            |                  |

|-------------------------------------|-------|------------|---------------------------------------|

Start      End     | START  SCI  HK+E  TOTAL CPACTY MRGN | OPNAV | SCI   ENGR | TOTAL  CPACTY MARGN  NET_MARGN  CAROVR|

DOWNLINK PASS NAME        doy hh:mm  doy hh:mm| (Mb)   (Mb) (Mb)  (Mb)   (Mb)  (Mb) | (Mb)  | (Mb)  (Mb) |  (Mb)   (Mb)   (Mb)  (Mb)  (%)   (Mb) |

-----------------------------------------------------------------------------------------------------------------------------------------------------|

SP_160EA_M34HEFNON025_PRIME  025 23:56  026 07:41     0  1070  106   1175  3322   2147      0    204    46    1425     661  -764    340    2%   764 |

SP_160EA_C70METNON027_PRIME  027 13:41  027 22:41   764  1438  127   2328  3322    994      0   1238    53    3619    3671   51    340    2%     0 |

SP_160EA_C70METNON029_PRIME  029 13:41  029 22:41     0  2868  166   3034  3322    288      0    219    53    3306    3576   270    359    2%     0 |

-----------------------------------------------------------------------------------------------------------------------------------------------------|

DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD NOT INCLUDED 

------------------------------------------------------------------------------------------------------------------------------------------------------

Start      End          CAPS    CDA   CIRS   INMS    ISS    MAG   MIMI  RADAR   RPWS   UVIS   VIMS PROBE   ENGR  TOTAL

Event                       doy hh:mm  doy hh:mm    (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb) (Mb)   (Mb)   (Mb)

------------------------------------------------------------------------------------------------------------------------------------------------------

OBSERVATION_NOR             024 22:55  025 23:56    63.0   47.2  136.8   13.3   52.6   89.0   76.6    0.0  118.0  259.8  160.0 0.0  104.6 1120.8

OBSERVATION_SI              024 22:55  025 23:56     0.0    0.0    0.0    0.0   43.5    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0   43.5

SP_160EA_M34HEFNON025_PRIME 025 23:56  026 07:41    19.5   14.6   72.9    2.8    0.0   27.6   23.7    0.0   36.5    4.3    0.0 0.0    0.0  201.9

DAILY TOTAL SCIENCE         024 22:55  026 07:41    82.6   61.8  209.7   16.1   96.1  116.5  100.3    0.0  154.5  264.1  160.0 0.0  104.6

OBSERVATION_NOR             026 07:41  027 13:41   106.7   56.6  279.3   22.8  418.5  106.7   91.8    0.0  141.5    0.7  200.0 0.0  125.4 1549.9

SP_160EA_C70METNON027_PRIME 027 13:41  027 22:41    32.4  104.1   86.4    3.2    0.0   32.0   27.5    0.0  936.3    4.9    0.0 0.0    0.0 1227.0

DAILY TOTAL SCIENCE         026 07:41  027 22:41   139.1  160.7  365.7   26.0  418.5  138.7  119.3    0.0 1077.8    5.6  200.0 0.0  125.4

OBSERVATION_NOR             027 22:41  029 13:41   140.4   82.4   79.2   27.0  400.0   69.4  119.3   51.3  673.1    0.0 1200.0 0.0  163.0 3005.0

SP_160EA_C70METNON029_PRIME 029 13:41  029 22:41    32.4   17.0   86.4    3.2    0.0   16.0   27.5    0.0   29.2    4.9    0.0 0.0    0.0  216.7

DAILY TOTAL SCIENCE         027 22:41  029 22:41   172.8   99.4  165.6   30.2  400.0   85.4  146.9   51.3  702.2    4.9 1200.0 0.0  163.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn 160 Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 31.92 Rs 82.2 -1

Periapse 4.42 Rs 123.6 2

Segment End 14.95 Rs 14.2 -1

Seg Start (Left)

Periapse (below)
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Saturn 160 Legacy

Segment Geometry

Seg End
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Saturn 160 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing Noted.
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Saturn 160 Legacy
Daily Science Highlights

January 24 (DOY 24): Saturn_160 kicked off the sequence S72 with a Titan Meteorological Campaign observation, in 

which ISS observed Titan to look for planet-wide cloud events observed by Earth based telescopes in the past.  

January 25 (DOY 25): ISS observed the moon Hyperion for the purpose of optical navigation.  This observation was 

followed by a UVIS EUV/FUV, which involved slow scans across Saturn's visible hemisphere to form spectral 

images. The VIMS REGMAP observation then concentrated on the storm in the northern hemisphere on Saturn, which  

had been raging since December 2010. Scientists, thinking that the String of Pearls feature (observed by VIMS 

periodically over five years) is hidden beneath the storm, attempted to discover if the feature was destroyed by the storm 

after the storm waned. 

January 26 (DOY 26): The ISS EMASCAN observation performed a Saturn emission angle scan .  For each latitude, 

images at low, medium, and high emission angles were taken as the planet rotated. 

January 27 (DOY 27): The CIRS FIRMAP observation mapped the prime meridian on Saturn  from the North Pole to the 

Equator to determine the upper troposphere and tropopause temperatures with spatial resolutions of about two degrees of 

latitude and longitude. One of the high priority VIMS observations kicked off at the very end of the day – the first of two 

observations that were to acquire a high spatial resolution map of the dynamics of Saturn’s deep atmosphere.

January 28-29 (DOY 28-29):  Over the next two days, the two VIMS high priority observations imaged the same low-

latitude area twice, thus enabling the winds to be measured via the motions of the clouds. These observations were near 

periapse, allowing mapping of  the motions and shapes of deep “plume” clouds as small as 300 km in width observed in  

the equatorial region. These observations sandwiched passive RADAR mapping that stretched over a larger region of the 

planet. These RADAR maps imaged ammonia vapor, revealing, in th equatorial region,  the spatial variability of this 

condensable constituent over the same area where VIMS mapped clouds that may be formed by this ammonia vapor 

(either via chemical reaction of ammonia with hydrogen sulfide, H2S, thus forming ammonia hydrosulfide (NH4SH) 

clouds, or via direct condensation into ammonia clouds). Thus, together, the VIMS and RADAR maps may provide 

unique clues into the dynamics and meteorology of the deep atmosphere of Saturn.



11
S. Boll 01/24/2018

Saturn 160 Legacy

Segment Integration Planning
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Saturn 160 Legacy
Timeline Gaps and Suggested Observations



13
S. Boll 01/24/2018

Saturn 160 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn 160 Legacy
Waypoint Selection
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Saturn 160 Legacy
Waypoints Chosen

Waypoint 2 (2012-027T23:21:00 – 2012-029T13:01:00):

ISS_NAC to Saturn (0.0,0.0,10.0 deg. offset); NEG_X to 45.4/82.1

Waypoint 1 (2012-024T23:41:00 – 2012-027T23:21:00): ISS_NAC to Saturn; NEG_X to 45.4/82.1
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Saturn 160 Legacy
Notes & Liens


